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ences, but it does not seem that it will make much progress 
thither so long as we are satisfied with “highs and lows ” and 
supposed results which should mature from supposed absolute 
mathematical calculations. These latter are necessarily of the 
greatest possible value to the science, but  it hardly seems that 
we shall arrive a t  a fundamental basis on these alone. 

Hypotheses and theories whose nativity spring from deep 
mathematical calculation need much in the way of actual oc- 
currence for their confirmation. 

I n  meteorology we are dealing with a subject particularly 
profound and full of difficulties ancl easy snares. For  ex- 
ample, consider the theories of cyclones ancl cyclone forim- 
tion. Although these are considered to have been pretty 
well worked out, yet there seems to be no investigator who 
can state absolutely why cyclonic areas first appear on the 
western coast (mainly in the northwest), on the southern coast 
bounding the Gulf, or from the southeast. Neither can we 
find absolute facts which explain the varied paths of the 
western cyclones as they pass across our continent toward the 
Atlantic Ocean, nor have we any sure data for explaining their 
erratic rates of travel. All that seems to be attempted ill this 
direction appears based on supposition and experience rather 
than on fixed and definite laws. The forecasters have certain 
rules on which to base their forecasts, but  evidently these are 
not always justified by the facts. What, then, should be done 
to promote and maintain the dignity of meteorology as a sci- 
ence? Does it not seem that rigid research in other places 
than the Central Bureau is necessary ? 

It does seem that patient, qualified scientists, not necessarily 
civil servants by examination, derotecl to the science. should 
be appointed in selected districts to make research into the 
meteorological phenomena and weather conditions for that 
specific locality, to record their results, and periodically make 
report of results as based on actual occurrences. These, 
passed on to the Central Bureau, coulcl Le further stucliecl, aiicl 
hypothetical reasoning would be proved or disproved by con- 
tact with the phenomena that  have actually occurred as care- 
fully observed over a period of time. Research, patient and 
faithful observation by indepedent  men, as above outlined, 
would do very much in methods by which fundamental p i n -  
ciples could be accurately established. Accident will never 
bring them, for the subject is too abstruse to admit of any- 
thing of the kind. 

What ought to occur under certain conditions, ancl what 
does occur, are too often a t  variance, ani1 it is for the mainte- 
nance of the conformity of these two conditions that devoted 
meteorologists should use all their energy ancl thought, to- 
gether with true and faithful observation of actual facts. - 

THUNDERSTORMS AT TAMPA, FLA. 
BY J I J ~ E P H  BILI, J R . ,  Assistaut Observer. 

Thunderstorms a t  Tampa, may be divided into two classes; 
those of the summer, which occur froin May to September and 
are of great frequency, ancl those of the cooler months, which 
are clistributecl from October to April ani1 are of but occafiional 
occurrence. Storms of the former class are in nearly all cases 
of local origin, clue to the convectional overturning of ascencl- 
ing air currents, but the thunderstorms of the winter type 
present a different character, and accompany cyclonic areas 
which drift eastward from Texas or the west Gulf of Mexico, 
and whose centers pass from 200 to 500 miles to the north- 
westward of Tampa. 

During the summer months cycloiiic disturbances are of 
rare occurrence in this region, being confined to northern lati- 
tudes. The cyclones of the West Indies, after recurving from 
their westerly course in West Indian waters, generally pass 
northward so far to the east as to give Tampa fair weather; 
or, when continuing on their westward drift and crossing the 
Gulf of Mexico, their centers are such a distance to the south 

and west of Tampa that only occasional showers are expe- 
rienced. When the centers of these storms pass in proximity 
to Tampa heavy rains and high winds result. Thus we see 
that but for the frequent occurrence of local thunderstorms 
in the summer the sources of rain are limited. The geo- 
graphical form and location of central and southern Florida, 
a peninsula surrounded by large bodies of water, admit of 
this pronounced summer type of climate. There is thus a 
daily interchange of air between land and sea, except when 
interrupted by movements of vast eddies in the atmosphere, 
known as areas of high and low pressure. 

The summer thunderstorms are noticeably mild when com- 
pared with those of a continental climate. The thunder is 
not loud, but a copious rainfall is a characteristic that may 
always be obserred. These conditions seein to be the reverse 
of those in the interior and northern portions of the United 
States, where but little rain acconipanies a mild thunderstorm, 
the heavy or copious rainfall being a marked feature of the 
severe tliunclerstorius of those regions. 

During the warm season of the gear when weather condi- 
tions are doininated by a permanent area of high pressure off 
the south Atlantic coast, the prevailing winds over west-cen- 
tral Florida are from south to east. The nights, as a rule, are 
clear after 10 1). m., but with the rising of the sun in the morn- 
ing the lower stratum of air becomes rapidly heated, causing 
asceniling currents, and by 7 a. IU. cumulus “ rolls ” are seen 
springing into life on the horizon. These white ‘6 ball-like ” 
clouds increase in number ancl size during the forenoon, 
a d  become in the early afternoon closely packed masses, 
froin the edges of which protrude miniature mountain peaks 
or overgrown cumulus clouds with evident augmentation or 
‘‘ bubbling over ’’ a t  the suminit. Up to the time of maximum 
cloudiness t,he atmosphere is sultry and oppressive, but  with 
the breaking of the storm and the downpour of rain, attended 
by a gust of mind, the temperature falls several degrees, which, 
with the decrease in humidity, produces an interval of relief. 
After the storm the clouds break away to some estent; the sun 
comes out, evaporating the fallen rain ; the temperature tends 
to rise to its normal, and again the atmosphere is as sultry and 
oppressive as before the storin. The sky continues partly 
cloudy till evening, when the clouds decrease and disappear 
in the early night, while the air becomes cool and compara- 
tively refreshing. 

These storms have their greatest frequency in the afternoon. 
but  occur in the forenoon as well as early night. Their pre- 
vailing movement is from the eastern quadrant, with a second- 
ary frequency from the southern quadrant. They have, 
however, been noticed to move from all points of the compass, 
and a t  times the storm appears to be stationary. Nor are 
they of great diameter. There have been several occurrences 
of heavy rain accompanying these “locals ” over the southern 
section of the city while in the northern portion only a trace 
or no rain fell; ancl a reverse of these conditions has also been 
known, all depending on the location and direction of move- 
ment of the center of the storm. As inany as four distinct 
and separate thunderstorms hare been noticed a t  the sanie 
time. 

During the past fourteen years, 1890-1903, there have been 
six clays with three thunderstorms occurring at  various por- 
tions of the same day, and forty-two clays with two such oc- 
currences, distributed as follows: 

Tliuuderstorms. 

Three io oue day . _ .  . . . . . _  _ _ .  . _ .  . . . . . .. .. . . .. .. . . .. .. . . .. . 0 
Twoiuouedsy  .......................................... 1 I t 1  1:l I t /  0 
- ~~~~~~~ ~~ 

The damage caused by the storms of the summer type is light, 
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as compared with the damage by lightning in higher latitudes. 
The preference of the lightning is for telegraph poles, trolley 
wires, and trees, the houses deutroyed being few. 

With the approach of the cooler months there is an increase 
in the number and movement of areas of high and low pres- 
sure, and a tendency to  move across the southern portion of 
the United States. It is to this class of low-pressure areas 
that move eastward from the west Gulf of Mexico that thunder- 
storms of the winter type owe their existence. Thunder- 
storms do not always occur in connection with these areas of 
low pressure, the exceptions being when they move north of 
northeast by may of the lower Mississippi Valley, or when the 
temperature is low, ancl when there has been considerable 
cloudiness preceding the rain area. 

The thunderstorms of the winter type invariably move over 
Tampa and the vicinity from west to east, or southwest to 
northeast. Prior to the breaking of the storni the wind blows 
steadily from the southeast for some time, having shifted to 
that position from a southerly point, the atmosphere is very 
oplxessive, the temperature is high, the sky, which Lac1 been 
partly covered with clouds of cirrus formation, becomes orer- 
cast with a dark st,ratus layer, while huge cuniulo-nimbus 
clouds appear on the western horizon. After the clouding of 
the sky the southeast wind lightens, ancl for a short while 
there is almost a lull, which is followed by a strong gust from 
the northwest, ancl the storm brenks in earnest. The ~10wii- 
pour of rain begins almost instantly with the change of wind, 
but is not quite so heavy as that which accompanies the 
“locals ” of the summer type. These storms are more severe 
than those of the siirnmer type, although of about the same 
average duration; the thunder is louder, the lightning more 
vivid, while the wind, which shifts to the northwest at the 
coluinencement of the storm, continues brisk for about an 
hour or  so. Generally they are followed by cooler weather 
lasting a clay or two, accoiupaiiying an area of high pressure 
which moves southeastwarcl to the Gulf States in the rear of 
the cyclonic disturbances. 

The occurrence of these storms is not confined t,o any por- 
tion of the day, but the greatest freciuency is in the wiclde 
afternoon. Of this type of thunderstorms during the four- 
teen years, 1890-1903, there have been but four days with two 
such occurrences to  their credit, distributed as follows: 
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The transition period from the winter to the miumer type 
occurs during the month of April, when low-pressure areas 
from the west Gulf of Mexico become rare ancl the cliurnal 
changes of weather assume their ascendancy. The south At- 
lantic area of high pressure now becomes the influencing 
factor. 

To enable the ready recognition of thunderstorms as he- 
longing to either of the two types, summer or winter, during 
the transition periods in the spring and autumn, a brief syn- 
apsis of the principal features of each type is given as fol- 
lows: 

SUMMEE TYPE. WINTER TYPE. 
BAROMETER. 

Falls a t  a steady rate be- I s  low and falls 111) to the 
fore storm, rises a t  outbreak time of breaking of storm; 
of storm, ancl resumes its then rises rapidly ancl con- 
regular cliurnal course after tinues to rise until the crest 
the passing of the storm. of the high-pressure area 

passes to the eastward. 

TEMPERATURE. 

. High before the storm; The maximum for the day 
falls during storm, but rises occurs just before the storm; 
afterwards and assumes its the temperature falls during 
normal for rest of the day. the storm and is low after- 

wards. 
HUMIDITY. 

Highest a t  outbreak of the 
storm; decreases during the 
storm, but increases to some 
estent after the storm. storm. 

Highest a t  outbreak of the 
storm; decreases during the 
storm and is low after the 

PRECIPITATION. 

Rain falls in heavy showers, 
though generally there is a 
hteacly downpour; the encling 
is abrupt. 

Rain falls heavily during 
first half hour or hour of a 
thunderstorm, then becomes 
light, and usually ends be- 
fore last thunder. 

WIND. 

Easterly before the storm; Steady southeast before the 
shifts to fresh or brisk south- storm; shifts to brisk north- 
west or west a t  breaking of west a t  outbreak of storm; is 
storm, decreasing in force fresh toward end of and after 
shortly after\varcls. the htorin. 

TABLE l.-iVm&r of day8 crith thunderstorm nt Tanipa. 
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Table 1, containing the monthly and annual number of days 
with thunderstorms for fourteen years, April, 1890, to March, 
1904, shows that the average annual number of such clays is 
fifty-six. In 1891 there was an average of one day with a 
thuntlerstorm in every eighteen clays, while in 1903 the aver- 
age was one such clay in erery four clays; the average for the 
fourteen years is an occurrence of one day with a thunder- 
storm in every seven dags, or one each week. 

Table 2 gives the number of thunclerstorms for each mont,h 
and year for fourteen years from April, 1890, to March, 1904. 
Here we have an average of 60 thunderstorms for the year, or 
one to every six clap,  while the average annual number of days 
with thunderstorms is fifty-six, making a general average of 
fifteen thunderstorms to every fourteen clays with thunder- 
storms, or an occurrence of two thunderstorms on one day of 
every fourteen thunclerstorm days. The greatest annual num- 
ber \vas 132 in 1903. an average of one thunderstorm to every 
three clays: the least was twenty in 1891, an average of one 
thunclerstoriu to every eighteen days. The greatest monthly 
average is fifteen for August; the least is 0.4 for November 
ancl December. The greatest number of thunderstorms in any 
month was 38 in July, 1903, these occurring in twenty-six days. 
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The maximum period of successive days with thunderstorms, 
for each month and year, from April, 1x90, to RIarch, 1904, is 
given in Table 3. The longest period is seventeen days in 
1903, from June 29 to July 15, inclusive; the shortest mnsi- 
mum period of any one year, three clays, occurred in 1897. 

The longest msximum period of any one month was fifteen 
days in July, 1903, from the 1st to the 15th, inclusive. 
TABLE 3.-ffreateat number of conaeculizre days with thicnderstorme at Tanya. 
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Table 5 ,  Rhowing the daily frequency of thunderstorms, gives 
the number of thunclerstorm days for each day of the year 
during a periocl of fourteen years. The total number of days 
with thunderstorms during the fourteen years was 7S7. Of 
this number August has a frequency of 196 days, or 25 per 
cent of the total number of days with thunderstorms. The 
least frequency is in November, the percentage of the annual 
nuinher being but 0.6. August 13 has the greatest frequency 
of any day in the year, thunderstorms having occurred on ten 
such clays out of a possible fourteen, a frequency of 71  per 
cent. 

Tables G and 7 present the hourly occurrences of thunder- 
stmornis and are based on the time of beginning, without re- 
gard to the cluration of the storm. Table 6 exhibits the dis- 
tribution of thunderstorms during each hour of the day, local 
time, or hourly frequency, while Table 'i gives the percentage 
of hourly occiirreuces of thunderstorms for the month and 
year. The greatest hourly frequency of occurrences for the 
fourteen years is between 3 p. m. and 4 p. m. during which 
hour 98 thunderstorms had their beginning; the hours 1 2  

~ 

2 43 
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1 21; 
1 56 
'335 
1 4 9  
1 4 1  
1 06 
1 4 5  
3 0s 
0 40 
1 13 
2 32 
1 00 
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2 55 

0 
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0 3 4  

1890.. 

.... 
1894.. .. 0 JY . 0 30 

1 03 

1 39 

0 25 

3 31 1 3  05 1 2  43 

0 57 ~ 1 2 2  ~ 0 40 

on of thunderstorms for each Table 4 gives the mean c 
month and year from April, 1890, to March, 1904. At the foot 
of the table are given the average duration, for each month 
and for the year, during fourteen years, and also the greatest 
and least mean monthly ancl mean annual durations. The 
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noon to 1 p. m. and 2 p. m. to 3 p. m. are next with a fre- 
quency of 95, and the hour 1 p. m. to 2 p. m. follows with a 
frequency of 93. Thus we see that the greatest frequency of 
thunderstorms is during the early afternoon hours. The least 
likelihood, or frequency, of occurrence of thunderstorms is 
during the hour 11 p. m. to 1 2  midnight, only one such oc- 
currence being recorded during the fourteen years, and that 
taking place on June 21, 1897. 
TABLE 6.-Hourrly frequency of thun&retornts at Tampa (April, 1890, lo 

March, 1904), local time. 
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TABLE ‘I.-Hoiirly percentage Gf thmderstorma (April, 1830, to March, 
1%)4), local time. 

4.49 
0.69 
3.113 
2.67 
6.92 
1. 29 
2.27 
0.33 
0.X 

L’ Y3 
4. 31 
4.11 
1.92 

n. -1s 

Hour. 

____-  
‘11.58 11.91 

7. 12 4. 52 
12.41 3.94 
10.99 2.11 
9.15 11.56 
4.24 111.63 

13.43 12. 311 
8.46 6.23 
5.96 8 29 

7. SS 4. 41) 

6.43 i . 6 4  
5.3s 9 34 

12.14 15.5:; 

7. s; 1 6.32 
.......... 1 .  .... 

I 12 mid. t o  1 a m ........... 
1 a. m. to 2 a. UI 
2 a.m. to 3 a. m 

3.31 1.32 
1.99 1.15 
1.38 3.12 
2.73 1.32 
2.26 0.54 
1.78 1. 14 
3.96 1.25 
0.63 2. 50 
1.96 2.87 
0.24 2.18 
0.96 3.40 
0.4x 1.34 
11.97 1.39 
3.0Y 1.46 
. . . . . . . . . . . . .  
1.38 1.78 

3.96 3.40 

0. 34 0.54 

4 3 ... 3 6 ....... 
9 . . . . . . . . . . . . .  
4 6 . . . .  3 1 
4 3 6  . . . . . . .  
... 3 3 z . . .  
4 . . . .  3 2 2 
... 6 6 5 1 ... 3 3 2 1 ... 3 3 3 5 
Y S 6 3 h  ... 8 a 10 10 
4 6 6 13 10 

13 8 9 10 9 
9 S 14 7 17 

13 6 9 13 10 
9 8 .... 8 8 
4 11 11 5 9 ....... 3 1 0  5 ... 6 6 2 3 
9 ............ 3 
2 3 . . . .  2 1 ............... 1 

13 I 1 1  11 14 13 17 

1 . . . . ‘ . . _ _ I . . .  

. . . . . . . . . . . . . . . . . .  

...... 
44.46 
46.66 
48.96 
66.93 
50.64 
59.63 
54.41 
50.63 
63.82 
55.45 
42. 06 
50.34 
56.68 

*54.12 

66.83 

42. 06 

3 20 

3 46 

6.27 

n. 9s 

0.7i 

2.76 

7.36 

n us 

, . . ,  

I 
5.76 8.23 

13.42 15.53 

4.24 2. 11 

The greatest hourly percentage of occurrence for the year 
is twelve, and is for each of the hours from 1 2  noon to 4 p. m.; 
the least is 0.1 for the hour 11 11. m. to midnight. The hour 
of greatest percentage of occurrences varies for the months, 
but is confined to the afternoon, the range lying between 12  
noon and 7 p. m. From January to March the hour of greatest 
percentage of occurrences is in the evening. It then moves 
toward the middle of the day with approach of the summer 
months, the hour being 12 noon to 1 p. m. in August, when it 

6.46 

17.83 

4. 93 

recedes to the late afternoon as winter comes on. The hours 
of greatest frequency of occurrence are given a t  the base of 
Table 6. 

TABLE 8.-iUonthly and annual precipitation, inchea and hundredthe. 
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be admitted that thunderstorms and in-ecipitation 
bear a close relation to one another, since i t  is seldom that a 
thunderstorm will occur without a copious fall of rain, or a t  
least a trace over some portion of the region traversed by the 
storm. The effect of thunderstorms upon the rainfall distri- 
bution for the year a t  Tanipa is well marked (luring the sum- 
mer months. from the last decade in &fay to the first decade in 
October, inclusive; this period is termed the rainy season. 
With the increase in number of thunderstornis the monthly 
average rainfall advances from 2.53 inches in May to 8.76 
inches in June, ani1 remains above 8.00 inches throughout the 
following three months, when it clecreases to 2.99 inches in 
October. The least monthly average is 1.7s inches in Decem- 
ber. The rainfall increases during the months of January and 
February, when cyclonic areas froin the west are a t  their masi- 
mum frequency, and then decreases to its secondary minimum 
iiionthly average of 2.00 inches in April. Table 8 gives the 
monthly and annual precipitation during the fourteen years, 
April, 1890-March. 1904, and the average for the month and 

~ 

4 

3 

2 

FIG. 1.-Average monthly precipitation and number of thunderstorms 
for fourteen years, April, 1890-March, 1904. a. Average monthly rain- 
fall. b. Average monthly number of thunderstorms. 
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By Rev. F. L. ( ~DENBACH, 8. J .  

(“ The Jesuit Relations and Allied Documents,” Burrows 
Brothers, Cleveland, Ohio, is a reprint, in about 73 volumes, 
of the accounts by the French Jesuit missionaries of their 
travels and explorations in Canada and the Northern and 
Northwestern States of the United States, from 1610 to 1791. 
The reprint includes both the original narrations and an 
English translation thereof. From the exhaustive general 
index Father Odenbaoh has culled all entries relating to the 
weather or meteorological phenomena.-F. 0. S. ) 

The number of the volume is printed in heavy-face type; 
the number of the page in light face. 
Aurora borealb.-2, 27, 29; 3, 211, 217; 68, 291. 
Biard.-Meteorological observations, 3, 13, 53-61. 
Canada.-Autumn, 8, 33. 

Spring, 5, 181; 8, 99, 155. 
Summer, 5, 21-23, 215; 46, 181; 47, 303; 50, 169; 68, 33. 
Winter, 1, 245; 2, 817; 5, 21, 133-187, 147-151; 7,41-43; 8, 39, 

155; 9. 189; 16, 7 5 ;  17, 17; 22, 41; 24, 29. 77-79; 34. 39; 

Clinurle. 

38, 139, 241; 39, 111, 163, 165, 227; 47, 33; 48, 175: 49, 

Mild winter, 28, 251; 30, 161; 32, 77; 68, 261-963; 69, 235. 
-Effects of Agriculture on, 3, 61; 5, 183. 

Influence of Lakes on, 38, 227; 39, 97. 
Aruatlia, 3, 59. 
Canada, 3, 47-61; 6, 29; 28, 243. 
Cape Breton, 8, 159. 
Detroit, 68, 283. 
Hudson Bay. 56, 205-207; 64, 265; 66, 111-113. 
Huron County, 10, 15, 57, 101; 11, 9; 12, 127; 23, 95; 26, 911.  
Illinois, 51, 51; 65, 73, 79; 66, W 3 ,  227-299; 69, 115, 217-219. 
Iroquois, 39, ‘327; 43, 261; 49, 255. 
Kentucky, 47, 145 147. 
Louisiana, 67, 961, 289, 297; 69, 211. 
Mackinac, 66, 283. 
Miscu Island, 8, 292. 
Mississippi, 67, 311. 
Montreal, 28, 141; 48, 169. 
New Orleans, 69, 917. 
New France, 3, 47-49; 21, 109; 23, 271; 38, 221-227; 45; 193. 
Norembega, 3, 41, 63. 
Quebec, 28, 111; 65, 71-73; 68, 263. 
Terese Bay, 46, 139. 

Drought.-Canada, 5, 215; 17, 135; 50, 191. 
Huron County, 10, 35, 41-13; 35, 85; 39, 125. 

Earth~lcikes.-Arcaclia, 48, 51. 

213; 50, 169; 53, 37; 56, 75, 83; 62, 217-219; 69, 57. 

I n  Canada (1638), 14, 261. 
(1661), 46, 203. 
(l663), 47, 955, 319; 48, 43, 71, 201, 211; 49, 

89, 111; 52, 233; 59, 26-31; 71, 304, 377. 
(1664), 50, 77-79. 
(16651, 49, 71. 
(1668), 51, 147. 
(1672), 58, 85. 

Effects of (16631, 47, 297-299, 319; 48, 27, 45, 59-65, 

Extent of, 48, 27, 51, 207. 
Duration of, 48, 19, 195, 219. 
Phenomena of, 48, 37-39, 41-57, 163, 187-223. 
Tradition oP, 12, 73. 

71-73, 157-161; 201, 207-211; 49, 53. 

lil.eezing.-Casualties from, 28, 245; 36, 115; 71, 138. 
Rood.-Montreal (1643), 24, 220. 

FOp-1,  67, 97, 227; 2, 253; 3, 55-57, 61, 265, 275; 15, 199, 219. 
Montreal, 24, 2%. 

On Lake Superior, 54, 153. 
Hudson Bay, 66, 81. 

year. 
rainfall and the average monthly number of thunderstorms.’ ~ ~ ~ ~ $ c & ~ ~ ~ ; ~ ~ 1 ~ ~ ; 9 .  

Fig. 1 shows the relation between the average monthly Qeorgia Ba~.--Fmzen over, 85, 185. 

Huron, Lake.-56, 139. 
Lightning.-Casualties by, 46, 181. 
diackinac.-Mainland, island and straits, 55. 173. 
Magnetic declination.-Brittany, 39, 39. 
Magnetic dip-Huron County, 39, 41. 
Magnetic variation.-Huron County, 39, 39. 
Meteore.-Montreal, 48, 37-39. 
M i k u  Island.-(8, 45). 
Natural phenomena-Observations of, 3, 47-67; 5, 181-185; 15, 139; 16, 

227; 17, 119; 30, 67; 38, 221; 39, 139, 145; 48, 

AN INDEX OF METEOROL0<3ICBZ. ITEMS IN THE JESUIT 
RELATIONS. 

137-151, 183-223, 241; 50, 69-79; 55, 161-165, 
173-181; 56, 137-139, 201-807; 57, 301-305; 60, 
205-207; 62, 199; 64, 117; 68, 257. 
(Observations of natural phenomena are collected 

in the general index to the Jesuit Relations, page 
16, under E at bottom of the page.) 

Nett! Fmnce-(Sitriationl, 38, 221. 
Onlnrio, Lake.-41, 127. 
Ouditachiac.-Contiolh weather, 10, 195. 
PitrhZia.-48, 39; 55, 173-179, 1x1; 71, 218. 

Indians superbtitious of, 55, 177. 
Quebec.-Province described, 46, 277-2R1. 
Rainfall in America.-39, 39. 
6’t. Laiorewce Riuer.-Doeb not freeze in center, 5, 141. 

Rnoies.-Abnndant, in Canada, 4, 193; 16, 187; 23, 315; 27, 99; 29, 17; 

Deep, 8, 89; 28, 2’33, 318; 45, 61; 48, 903; 49, 69, 159; 50, 

Deep in  Hurou County, 36, 89. 
Slorni8.-Lake Michigan, 54, 199. 

Lake Superior, 50, 9W. 
Thiinckr.--At Green Bay, 59, 99 

Tidc8.--Atlantic, 39, 35-37. 

Navigation closes, 36, 149. 

39, 159. 

163. 

On the Mihsissippi River, 60, 161. 

Great Lakes, 33, 61; 55, 163-165; 59, 179. 
Great Lakeb hare no, 38, 995. 
Fox River, 57, 301-305. 
Green Bay, 56, 137-13!J: 59, 99. 
Hudson Bay, 56, 203. 
Hudson River, 28, 111. 
Nemiskaii River, 56, 201-203. 
St. Lawrence, 18, 15: 46, 257; 60, 121; 68. 31-33, 37. 
I n  Saguenay, 31, 2.19; 46, 257; 68, 31-33, 37. 

Tornado.-l2, 269; 43, 55. 

Win&.-Lakes. 56, 139. 

Wind Vane. -15, 33. 
Winfer.-In Huronia, 5, 921; 13, 191, 211; 14, 7, 285; 20, 97; 24, 269; 

Casualties by, 43, 55. 

Lake Ontario, 41, 127. 

27, 53-55. 
I n  Sillery, 32, 281. 
A t  St. Francis Savier’s, 58, 75. 
A t  Lake of Two Mountains, 1, 21; 67, 331; 70, 93. 
On Montreal Island, 67, 331. 

RECENT PAPERS BEARING ON METEOROLOGY. 
Mr. H. H. KIMBALL. Librarian and Climatologist. 

The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which i t  has 
been compiled; i t  shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a - 
Notiire. London. Vol. 71. 

tion in South Africa.] 
Sutton, J. R. Sir J. Eliot’s Address at Cambridge. [Precipita- 

- Floods in the Mississippi. [Abstract of work of H. C. Franken- 

Quarterly Journal of the Royal Meteorological Society. London. Vol. SO. 
Dallas, W. L. The variation of the population oP India compared 

with the variation of rainfall in the decennium 1851-1901. Pp. 
273-285. 

Knight, Arthur. Dry haze at Singapore. [Note.] Pp. 286-286. 
Russell, F. A. R. 

Pp. 6-7. 

field.] Pp. 10-11. 

The principal causes of rain. Pp. 287-290. 

1 Such graphical representations liave obvious advantages, but they 
a re  likely to  be misleading to  the  btudent unless he is  careful t o  And out  
in each case just  how much the  diagram includes and what i t  omits. The 
present diagram, for example, is based on monthly averages. We ran 
not select a point midway between two months and say that  this repre- 
sents conditions on the  15th of the  month, or on any other definite dates 
The  only points on these curves that  have any significance are those that  
fall on the  vertical lines. The intervening portions of the curve serve to 
guide the  eye, end t o  indicate the correspondence between the change. 
in the two elements considered.-8’. 0. S. 
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